Expression of neuronal nitric oxide synthase in the internal thoracic artery and saphenous vein.
Endothelial nitric oxide synthase (type III) generates nitric oxide, which dilates blood vessels. Recently, it was discovered that arterial smooth muscle cells express neuronal nitric oxide synthase (type I). The purpose of this study was to determine the relative amounts of neuronal nitric oxide synthase in the human internal thoracic artery and saphenous vein. Remainder segments of internal thoracic arteries and saphenous veins were obtained from 45 patients during coronary artery bypass grafting. Western blotting used specific antibodies against the 3 isoforms of human nitric oxide synthase and beta-actin (for normalization) to measure the relative amounts of the 3 isoforms of nitric oxide synthase proteins in vessel specimens. Immunohistochemistry was used to localize the 3 proteins in specific cells. Western blotting detected all 3 isoforms of nitric oxide synthase in the human internal thoracic artery. The band density (normalized to beta-actin) of neuronal nitric oxide synthase was not significantly different from the band density of endothelial nitric oxide synthase. The amounts of neuronal nitric oxide synthase in arteries and veins were equal. Immunohistochemistry showed that the highest expression of endothelial nitric oxide synthase was in endothelial cells, but some expression was also seen in smooth muscle cells. Most of the neuronal nitric oxide synthase was in smooth muscle cells. The location and relative amounts of inducible nitric oxide synthase were variable. Neuronal nitric oxide synthase is expressed in the vascular smooth muscle of patients undergoing bypass, and the amount in the internal thoracic artery is the same as in the saphenous vein.